von Willebrand factor: structure and function.
Von Willebrand factor (vWF) is an adhesive, multimeric glycoprotein present in plasma, platelets, and subendothelium, which has two main functions: (1) it serves as a carrier for factor VIII and (2) it plays a crucial role in platelet adhesion to subendothelium, acting as a "bridge" between platelet membrane glycoprotein (GP) Ib and GP IIb/IIIa and subendothelial components such as collagen and heparin. vWF is involved at high shear rates in the initial contact of platelets with the subendothelium, in their subsequent spreading, and in thrombus formation. The three pools of vWF (plasma, platelets, and subendothelium) are necessary for optimal adhesion. Specific fragments of vWF involved in binding to platelets, collagen, heparin, and factor VIII have been mapped by using a series of proteases and well-characterized monoclonal antibodies to distinct epitopes of vWF. Several groups, including ours, have identified at least eight functional domains on the 270-kd subunit that consists of 2,050 amino acids. The importance of the binding domains to GP Ib and to collagen is illustrated by the role of vWF fragment SpIII (amino acids 1 through 1,365) in promoting platelet adhesion to collagen. The role of the vWF-GP Ib axis and of the vWF-GP IIb/IIIa axis in platelet-vessel wall interactions has been demonstrated through the study of patients, monoclonal antibodies, recombinant fragments, and synthetic peptides. We have recently expressed fragments of vWF complementary DNA in Escherichia coli. One of these recombinant fragments, which spans amino acids 449 through 730, binds to platelets in the presence of ristocetin, to collagen, and to heparin and has the property of inhibiting ristocetin-induced platelet agglutination. The second fragment, which spans amino acids 914 through 1,364, binds to collagen.(ABSTRACT TRUNCATED AT 250 WORDS)